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INTRODUCTION 


“Before the various States began to. enact workmen's compensation laws ac- 
cidents were considered inherent in many industries,. and little or no.effort 
was made to prevent or reduce them. The hazard was accepted by the employee 
with the job, and the avoidance. of accidents by mental alertness or physical 
agility was largely his responsibility. After the employee had given evidence 
of enough skill in performing his allotted task efficiently the responsibili- 
ty of the employer apparently ceased with respec st to the personal safety of. 
the employee. . 


Horever, following the enactment of workmen's compensation laws, at 
least two facts that had not before been fully appreciated soon became appar- 
ent: (1) The majority of accidents can be prevented if the management firnly 
determines to prevent them; (2) from a monetary point of view alone accidents 
are decidedly expensive, both to employer and to employee. It is now evident 
that savings effected by conscientious safety effort. dd, substantially to net 
profits of operation. 


+s ee 
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During the last fer years pags try: has realized as never ‘before thst the 
attitude of the public can no longer be ignored in relation to accidents. 
There is no surer way to crystalize public sentiment in favor of .an industry 
than by an effective, sincere, and houest program for the prevention of ac- 
cidents, and public sentiment toward an industry or an individual unit of such 
industry often means succecs.or failure for that particular industry or unit. 


Unquestionably the coal-mining industrz has suffered in the ‘pest from 
criticism, some of it unjust but largely deserved, as a result of its high 
accident rates. During the last 2 years, however, the improvement in reduc- 
tion of accidents has been marked, the best record in the entire history of 
the industry. 


1/ The Bureau of Mines will welcome reprinting of this paper, provided the . 
following footnote acknowledgment is used: "Reprinted from U. S. Bureau 

of Mines Informtion Circular6791 ." 

2/ District engineer, U. S. Bureau of Mines Safety Station, Salt Lake City, 

| Utah. 
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In the early days when satisfactory settlement was not possible follow- 
ing an injury in coal mines Jitigit{on WAs: the’ Iast resort, and many person- 
al-injury cases were presented before the courts. Because the best legal 
talent was usvally employed bythe defendant, the ‘plaintiff or injured work- 
man almost invariavly lost the svit, though the cost to the victor was Dy no. 
means negligible. Even when the plaintiff was successful in bis. initial ef- 
fort usually his resources were exhausted long before final decision was 
handed down by the courts, and the’ a@munt received: by the successful plain- 
tiff was but a small proporvion o- the total cost to the defendant. Compen- 
sation laws have tnerefore veen a blessing to emplcyer and emmloyee alike. 
The employer hac found it less expensive to malte direct payments under sched- 
ules of compensation laws for aceidents, “but of far more importance he has 
found it much less costly to prevent accidents than to pay for tnem. The 
employee is afvorded a means of living while incapacitated, or in the event 
of fatal injury dependents are at Jeast. téinporarily provided with the neces- 
sities of life. The employer has also found that with the exercise of readi- 
ly available precautions accident occurrence can ne ee curtailed ie not 
éntirely eliminated. es ant ee 


a 


Acrwowtapa uaa 
The writer expresses his Siero snreclation ‘to the séverdl companies. 
who so generously cooperated in furnishing the data om. which this Peer As. 
based. es 


WORKMEN'S. COMPENSATI OW ACT OF WYOMING 
~The 5 Vyomine Workmen's Compensation Act and Acts Relating fieceto, vith 

eibiieenke to May 1, 1933, is rather broad in scope; it covers almost every 
"form of occupation, except as herein noted, with no restrictions on the mini- 

‘number employed by any one Gémpany or concern. The act does not anply to 
employees engaged in interstate commerce, domestic service, ranching, farming 
agriculture, horticulture, or stock raising or to any person holding an ap~ 
‘pointment as sheriff, depity ° éuériff, constable, or deputy constable. All 
other occupations, includin! diiting and "dude season th are classed as _. 
"extra hazardous" end fati within the scope of the act. ae 


-" &°No compensation for cempeey total disability except the expense of 
meadent attention is ellowed for the first 7 days of disability unless the : 
incapacity extends beyond the period of 21 days, in which case the compensa- 
tion runs from the time of the injurv. If unmarried the injured workman ro- 
ceives $50 per month; if married he receives hot to exceed $90 per month, 

the amount anarded varying with Be nner of Cependonye: 

In 811 cases of temporary een disability, permanent partial disabili- 
by, and permanent total disability. the expenses of medical attention and hos. 
pital care of the injured are paid from date of injury, the expense of medi- 
cal treatment: hot to exceed $150 in any case and the hospital expenses not 
to exceed a lixe sum unless under general arrangement. the workman 1s entitled 
to. thedicatl attention and hospital care or the: employer ftirnishes adequate and 
proper medical attention and hospital facilities to his employees. 
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If death results from an insury the expenso of burinl is‘naid, not to 
exceed $150 in any caése unless other errangemcnts = been innde between em- 


ployer ee employee. 


st i SCHEDULE OF COMPENSATION 


Compensation for sermenent pertial disavility is exoressed in terms of 
money and not on tne basis of days iost, ecituer actual or theoretical. For 
any permanent partial dis:bility resulting from en injury. the workman received 
a lump sum as set forth in teble 1. Injuries due to "culpable nezligence" on 


the part of the injured are ndt compensadie. 


TABLE 1. - Wyoming compensation schedule 


Disability 
Loss of a thumb ......2... 
Loss of a first finger 
Loss of a second finger ... 
Loss of a third finger ee ee ee ae 
Loss of a fourtn finger wee. 
Loss of a palm (metacarpal ‘boné) . ... a Sate 
Loss of a hand . 
Loss of m erm at or below elbow a oe ae 
Loss of an arm above elbow’. *./ 
Losa of a great toe +e 
Loss on one of the toes other than sreoat toe. 
Loss OSG TOO. ag 6. ey Be es. | | 
“Loss of a lez belor -the lmee ja ee 


Loss of an eye or the sisht thereof ... 


—- ae oo ee eres ee 


-— come ~~ - = ae ow 


Compensation 
$ 337.50 


300.00 
225.00 
225.00 
225.00 
900.00 
1, 500.00 
1, 800.00 
2,000.00 
- 200.00 
“150.00 
1,200.00 
1, 800.00 


1, 800.00 


For permanent total disability $4,000 is paid’on a monthly basis, and in 


case of death $2,000 is allowed, also paic on a monthly basis. 


Table 2 gives the lost davs charged for’ Gecanneat injuries. 


saeelies 


ing is used by the United States Bureru of Mines, the National Safety Council, 
and many operators in determining: and comparini= the severity of accidents. 
By such standardization of weighting the severity of accidents is placed on a 
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comparable basis. Ifa weighting system were adopted by the-operators” of the 
various coal-producing States it would be decidedly advantageous in’ determin- 
ing the actual progress being mace in accident prevention work. : 


TAPLE 2. - sete < of | ie me losses for wei fitting industrial accident 


Netioual. ‘safety ety Sungei Lor: taais 


. wt 
v 
' 
 ) 


wr 
? 


Degree of 

disability 

in percentage 

ee ee a ae of permanent 

Nature of injury total Days lost 


| | disability 

Death ... . Os es Ee he a, SE ses 100° 6 , 000 
Permanent total @isetities i Sie sage ee oe ae a es “a he hos 100 6, 000 
Arm above elbow, dismemberment ......60.8... B® 4,500 
Arm at or below elbow, diamemberment Bes ah wt. aes 60 3,600 
Hand, dismemberment: . . 0. 2 ew we we ee ee we BO 3,000 
Thumb, permanent disability .. a a ee ee 10 600 
‘Any one finger, permanent disability . ce ae ee e, 2 ape * 300 
Iwo fingers, permanent disability ........ 123 750 
‘Wnree fingers, permanent disability ....... 20 1,200 
Your fingers, permanent disability .. . yh 3 30 1, 800 
Thunb and one finger, -permanent disability a AY ic oe 20 ' 1,206 
Thumb and two fingers, permanent disability ... 25 1,500 
“Thumb and three fingers, permanent disability... .. . . 33 1/3 2,000 
Thumb and four fingers, permanent prtaane a. 40 2,400 
Leg above lmee, dismemberment .. - gh oat Wat OS a Aa TIS. 4,500 
Leg at or below knee, dismemberment ....... 50 3,000 
Foot, ‘dismemberment: : ...: : G cde Meee grad fees 490 2,400 
Great toe or any trro or more toes, permanent disa~ 

‘bility oat A . % i a: 300 
One toe other fhan: aieat bee: permanent ‘Gisability Oe oydu 
One eye, loss of sight ..:. : 4. Gee - 36 1,800 
Both eyes, loss of sight ..........4.2.. 100 6,000 
One ear, loss of hearing: .... 6 6 6 i ba - 10 | 600 
Both ears, loss of hearing ........+-.-+.. 50 3,000 


er, : _ WYOMING ACCIDENT EXPERIENCE 

fable 3 shows the ratio of fatalities to coal produced and to man~-days 
worked for all Wyoming coal mines from 1927 to 1932, inclusive. During this 
_. Sryear period Wyoming produced 35,231,066 tons of coal, with 111 underground 
-,and surface fatalities. The fatality rate per million tons produced was 3.le, 
' which compares favorably with the 1932 record of 3.31 for the entire country. 
The ‘1932 rate is one of the lowest ere rates in the REP uOry of coal min- 
 {ne“tn the United States. 
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During this period Wroming mines produced 317,397 tons of coal and ror'ed 
48,261 man-days for each fatality. In 1932 there were only 6 fatalities, 
compared with 14 in 1931, the next best vear.' The highest number of fatali- 
ties (25) curing the 6-year period occurred in 1928. ‘The fatality rate per 
million tons mined for 1932 was 1.43, cousiderably less eee hel? the rate for 
the entire country for 1932. 

ACCIDENTS 1 27 REPRESENTATIVE VINES 

For convenience and to avoid disclosing the identity of individual mines 
or mining conpanies the 27 mines’ have been divided into 9 groups, each desig- 
nated by letter. These mines represent 37 percent of th3 avernze of all mines 
operating over the 5-year period, and the total tounage of the 9 zroups is 57 
percent of the total tonnage produced by the State for the same period. All 
except 5 of the 27 mines operated for the full 6-year period. 


In group A 1 mine operated for less than 2 years and another for only 5 
months; the other mines of this group operated for the full 6-year period. 
In group D 2 mines operated for less than 6 years, 1 for 3 years and 7 months, 
and 1 for 5 months. In group I 1 mine operated for only 2 vears, the only one 
Operating less than 6 years. 7 


During the period covered cv this report the total tonnaze produced was 
20,457,332, with 1,779 accidents resulting in 69,418 actuel days lost. — 


FRODUCTION AND ACCI DENTS 
Table 4 gives production: and accident data for 27 Wyoming coal mines. 


The total of 1,779 accidents includes & fatalities, 3 total permanent 
disabilities, 117 partial permanent disabilities, and 1,605 other lost-time 
accidents. : 

Tne "total accidents! ect includes all accidents causing the loss of 
one or more days other than that on which the accident gecuneec The average 
number of accidents per vear was 296.5. | 


Table 4 gives an accurate Sietase over a@ 6-year sonia but: does not in- 
dicate the progress made in reducing accidents, especially fatalities. For 
exaaple, in the last 5 groups (—£ to I, inclusive) there was only 1 fatal ac- 
cidert in 1932, compared vith 12 in 1929. Group C, relatively small opera- 
tions, had no fatal accident during tue S-year period. Group D also had no 
fatal accident in 1932, compared with 3 in 1927, and onlv 1 for each of the 
other 4 years. ,; 


ACOTDENT FREQUENCY AND SEVERITY 


Table 5 shows accident frequency and severity rates for each group of 
mines - actual days lost and also deys lost according to the schedule of weigh- 
ing accidents, fatal as well as nonfatel, used in the National Safety Competi- 
tion conducted annually by the ‘United States Bureau of Mines. 
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The frequency rate is the ratio of the number of accidents per million 
man-hours worked ani is found thus: 


Number of accidents x 1,900,000 — frequency rate. 
Man-hours vorked 


The severity rate is the ratio of the days lost pez 1,000 man-hours worked and 
is found as follows: 


Days lost x 1,000 -~ severity rate. 
Man-kours worcred 


The severity rate in table 5 is calculated on the theoretical number of days 
lost as set forth in the colum headed, "Days lost, National Competition ba- 
sis." The severity rate based on days lost, Wyoming basis, ouveouety would 
be much lower. 


Becaiae: group C had no fatal or permanent disability accident during the 
6-year period, it had the lowest severity rate (1.47); group B had the highest 
severity rate (36.03) of the nine groups. Group C had the lowest frequency 
rate (44,02) and group B, the highest (103.88). Group B had the highest fre- 
quency and severity rates of the nine groups, possibly because of adverse nat- 
ural conditions or laxity in supervision. 


Attention is directed to the fact that during the 6-year period 1927-32, 
inclusive, only three total permanent disability accidents occurred. 


CAUSES OF ACCIDENTS 


Table 6 classifies the accidents that occurred durinz the 6-year period 
according to nature and cause, witn segregation of surface and underground ac- 
cidents. 


Thirty-three of the 4% fatalities were caused by falls of roof or coal 
and 11 by haulage; the latter is surpassed only by falls of roof or coal as a 
cause of accidents, although responsible for almost as many partial disavdility 
and other lost-time accidents. Onlv one fatality occurred on the surface, and 
this was due to electricity. Flyinz rock or coal was responsible for 1 fatal- 
ity and 97 lost~time accidents. 


Underground machinery other than mining macuiines caused 1 fatality and 
122 lost~time accidents. Most of the mines are hishly mechanized; mechaniza- 
tion probably accounts for tie large number of lost-time accidents. Handling 
of material underground was responsible for 110 lost-time accidents and falls 
of persons underground, 121 accidents; the latter may indicate poor illumina- 
tion, defective vision, or poor "housekeeping", coupled with inadequate super- 
vision. 


Handling material, macninery, miscellaneous causes, falls of persons, and 
haulage ranked in tha order given as causes of accidents. An analysis of 
table 6 clearly indicates the points of greatest hazard and the necessity for 
increased supervision and education. 
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TABLE 6. - Causes of accidents in 27 Wyoming coal: mines, 1927-32, inclusive. 


Cause Watal- rotal | | partial Other Total 
ow ities digabil~. ° disabil- § lost-time lost-time 
ities ities... accidents ‘accidents 
Underground: . 
Falls of roof or coal 33... Pye age | 384 448 
Flying coal or rock 1 | @) _ we 82 97 
Haulage - 2 § We a 0 5 26 2 es 351 388 
Slectritity 1 oO ne: 31 
Mining Machines ta O° S 42 51 
Ges Ignitions : 1 - 0 > | 3 on = 2 6 
Machinery - : 7 I . =O | 5 =" 116 80° «(12 
ep eeew cs | 2 - Q) - 0 _ 5 7 7 
Seda Material” om 0 — oe 103 «=: 1110 
Tools — Q Pe. 5 83 88 
' Falls of person = " 9 - : 0 ue me 119 lel 
Tails | | - 0 | GQ | 0 , 5. - 5 
Miscellaneous . 2. Ox 2 ot 149 153 
Surface: © eae i es | | 2 ) 
Haulage Se a 0. QO” | On & ; el | Sek 
Railroad Cars TO Sy 6 a 6 6 
Machinery | Oo O 4 : 19° 23 
Hendling Materials Pee 9 — § ee _ 20 | (82 
Falls of  perison bet 0 a) 4. > 3 22 26 
ia ie ie |G Oo. lB 
Electricity 1 | 0 | dl 2 | 4 


“igcellaneous 9-3 i On. | Oe .e ah i, 26 99 
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. COST OF ACCIDENTS 

In an effort to determine the monetary ¢ost of accidents it is generally 
assumed thet such, expense is Givided into tvo classes, direct and indirect. 

In tre final analysis, horrever, lass df life, or total disability end the suf- 
fering cve to accidents cennot be evaluated in terms of money. Direct cost 
covers compensatipn paid to injured worknen, medicel attention, ana hospitali- 
zation; indirect or nidden cost, with which industry is not particularly fa- 
miliar, includes loss of vazes to the injured not covered by compensation, 
tine lost by othney employees, damaze to equipment, 1583 of production, over-~ 
head expense, lowdring of morale, end teuporary domoralization as well as 
numerous others. 1 eminent authority oa acciient prevertion work nes esti- 
mated thet the — or nid. ion gost is at least four wane thet of the 
direct cost. . : , 

Table 7 beset ror the 9 eroups of sanes the cost per ton on @ ‘total 
direct-cost basic, which. ed from 0. 76 to 6.53 cents: 2D ton and averages 
2.57 cents. | 3 

' 

Five of the nine groups charge 1/2 cent per ton for "medical-hosvital 
administration"; the actual fizures are available for 2 othver groups. The 
charee for the 2 reraining zroups, for whicn accurate data on medical and 
hospitalization costs were not c.vailavle, was arbitrerily assumed to be the 
saine as used by the'five groups, 1/2 cent per ton, Tris ficure, although 
manifestly not accurate for ticse two groups, is-believed to be close enough 
to complete the picture vwitiiout vitiating to any considerable extent tae ace 
curacy o: the data. | 


The total direct accident cost for the 6-year sented for all groups was 
$436,067.43. If the ratio of direct to indirect cost is assumed to be 1:4, 
the grand-total costiof accidents in the 27 mines would be $2,433,337.15, or 
11.69 cents per ton. | While this is excecsively high it snould be romembered 
thnt accidents cost mach more | then money; -hence preverttion of accidents is 
very mach wort. while’ and certaialy cannot Le Sone scence useless. 


‘SUMMARY 


Table 8 summarizés tne accident experience of all groups combined. It 
is believed that thistrecord will compare favoradly with thet of many of the 
coal-procucing States‘in tne United States and pertaps is equal to or better 
than thit of most cf the Western States. As micsht be expe¢ted, some of the 
mines covered by the nine groups had much better accident records than others. 
Combining the statistics for all groups, as in table 8, gives'a comprehensive 
picture of the situatibn nOF these properties scattered through the entire 
State. : 


Although it is recognized ‘that Jpseantael vrogress is Dceing nade in the 
prevention of accidents in tie coal mines of ‘Jyominzs, obviously from this rec- 
ord trerc is much room for improvement. As evidence of progress, one company 
with unusual entorprise, enerzy, and persistence had the eyes of every worknan 
examined and quartz glass gorgles ground to »vrescrintion for each individual; 
the cost of renee and sovgles was borne entirely by the company. As a 
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result of the enforcement of an inflexible rule, goggles are worn by ail em- 
ployees, and there has not been an eye injury underground or dn the surface 
since Avril 1933. 


Another concrete examle of proxress is the offer by one company (whose 
experience is included in this paper) of substantial rewards for meritorious 
accident records in which the rorkmen as well as the foremen have an opportu 
nity to participate. Iargely through such means this company now enjoys the 
lowest accident experience in its entire history. 


Doubtless many good accident records are achieved without a bomus or 
other special recognition, but it would a»pperar that some added incentive over 
and above the daily wage is likely to give increased stimlus to greater safe- 
ty, with resultant numerous benefits to both employer and employee. 


TABLE 8. - Summary of accident data for 27 Wyoming coal mines, 


1g927-32, inclusive. 


Number OF Mines’ s:.4 a..6 6.6 Se ve wwe ee Sw ee ES 27 
Coal produced .............. ~. tons «. 20,457,332 
Man—-days worked . . . 6. 1. + ee + ew we te ew ww 2,875, 883 
Fatal accidents... — or ae ee o4 
Total permanent disabilities o 8 3 
Partial permanent disabilities 117 
Tenporary disabilities. : 1,605 
Total lost-time accidents . . a XS 1,779 
Total time lost (National Competition basis)days : 411,418 
Time lost per accident .. Sc id EO: Gt as 261.12 
Accidents per fatality .......... oS. x 32.9 
Coal produced per accident ........ tons i 11,505.8 
Coal produced per day lost .... ec Ja OOF ee ee i 49.7 
Direct accident cost cents per ton .. Leal 
BYOGUGNCY « «4-4 4 fo we eS Bowe we we Se ACO “a. 77.51 
SCVOTItLY: « % es 4 bk Bo Ow AS Se KB eS WO se we x 17.88 


It is confidently believed that vita unremitting effort, effective in- 
spection, close supervision, rigic discipline, and safety education of the 
workers accidents can be ereatly reduced in the coal mines of Wyoming. How- 
ever, such reduction cannot be expected unless the manegement firmly deter- 
mines to prevent accidents; at the same time the supervisory force, including 
the management, must assume most of the responsibility for accidents, with the 
idea of ultimately transferring as mich as possible of the burden back to the 
workers by educ&tion or other methods of obtaining their cooperation in the 
avoidance of accidents. 
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